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m&mi] mmmmmii. z.o>mmmmm^mz 
m 2 nrzffiizm-z <Dm < m&&mm t zm-t s z. t 

nikJi*»iis*snfc*»*&tt#«tt««H^#3i«i»* 

Sc©^*^. 

B«, ^->^tCj;oTP)^$n^W*^l *&«2E* 

[§t*3l4] Me**ttttt4Htt* Cu. Ag©5*> 
© fr »m*»— # * & ©tc3S Sr-& tf*lffljg$fctt 

#,l«ig©#^tt#«HT?afeO. WE3mtt«8Bfct, 

Ni> P, Pd, Pt, B$fcttW*^l«n2.11S 

jStt^s-e*sw#« 3 E«©»§liii^. 

M*S5] Sat2^mtt«aStt. WB*«tt*mB 
©&B©£ffil3M£*VC b>2>tt$g © WT 

tl^KE*©***?. 

CfiHTO*, S&Ei*«tt*mB©3iffiK:WB3**«:« 
KB#*8UI£nTtr>S*&8 l &ni/40tJfn*l:B 
Sc©?£lgtiStT. 

8S&5f?^©gljS3rfe 

(a) v^riETS IS. 

(b) Mej»«tt«»Bo±tc. ^iasfcttjn^H^; 
T©^ffl©K{kB*«m^»$^±tJtffb&i>«»&. 

Ig. 

(c) flMB*tttt«0JB©£iB©BMbB&!ift£U £fc 

(d) WEK^tB*^*snfc^«<4«@B©«ffitc^ 
[M*3i9] gftBWttt*mB&. Cu, Ag©^ 



P, Pd, Pt, BSfcttWji^Itfni l®Sfc«2 
9£Ui©^*£$trtmT?¥H^*&tt^H«iftfc» 
j&-rs§t*3i 8 EfE©8Bt*?©Sj£#&. 
[f^Sl 0] iWEie (c) T'tt, B&ftB£B'J9I& 
Sie£**EIK*oTfTV>. WE (b) OlgTIi 

WEJ5fW4#«B&> M£ttftiii©iMQ at d 

JP©^W-£l±©»3 T»*T 8 Sfctt 9 E«© 

vmam 1 1 ] e»»# t ©^laiawc** * ys»* 
tBT#iEisnfc3-f ;wBt**rr**w»»^y hs» 

jfc-rfcP&fc, WE (a) *><fctf (b) ©IgTrnfErW 

*5 ± ts/ s fc is c © 3 -f ;pb a» & H* HStfs u - 

F«*-H*fcJBJ*U WE (d) ©ligTrtt, WE»« 
#£bTWEn-f^B£ttB'JB©U-FB:fc<£tf/*;fc 

^(CE«©»M«^©S3jS^ffio 
[5B9§©i¥iM&l»91] 
[0 0 0 1] 

tfc©*«t*^©«it#iasfcBrr*. 

[0 0 0 2] 

IB^S^y F©W^iB"C**>. uCMR/O^r^f 
^ffl^-M^ y F©^jA^ffl©MRMMKa^-> Hh 

tCTJP5^-T>y-n-hMl a&MKU ^©±(CT 
SS->— ;PHB2, TgP^^-y^B3, MR$f 14, * 
115. ±W#*V/m6&J:Zf. ±gf->-;H*B7*« 

[0 0 0 3] tt*a*ffl©MRffl»WB»'\y h*h 1© 
±Kl«»'t6tl*»*a*B©'f >3f97-^f^v Hh 2 
«, WE±g5->-^HBt*ffl©TS53 7B7±{c, * 
tj^lSa, «ftftB8 b. 3-f^B9. *6igiB 1 0, 
±BB3 7B11, U-KB12. 43<t^*eaBl 3#«l 
B3*lTJBjfc£*lTV>5. TSB3 7B7 t±SBnTBl 

1 KSSSft&^yyjBS a©EgU»#<i:©*tfigBK:& 

[0 0 0 4] fi*3, 'J-HI12I1 3-f ;VB9©4Mj> 
ig9 a t#®S^bTt^fflgPtR«<B!l©SSPT. =K 

9 iii;WtM5nfcH%±lfI 1 4 £tf-L- 
T, fl-S5SHfcffl©A*>:/l 5*±tfsK>7*-f h 

i 6fr*>ti.z>m.mzmm-£nT^z><, 

[ooo5] bum:. mm.mmmmzy : -?&m2& 
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tsfzufxD-i yytrT-j Zf^v Hh 2©3-f;Wf 9£U — 
hbi 2©^^iao*£^gf»»rffi0-e$)-5. ssttusi 

mJfT&^^Wf 9«, -i>yi77-^Zf^\y Hh 2© 

*wzfms a±\zmm^nrc.mmms b±iz, t i t 

Cuj5^S53-f;|,T«!i9b^LT, 

H*. 3^;H9tU-HI12(l 3-fJH9 0*i> 
[0006] 012*^01711 01 OK^tlfcM 

R/-r yyt>7-j ^m^mmmm^y hok >^5=- 

Hh 2©«Jf Ig£^TIff®0-T?a5£>.> 0 1 2 
te, TS&3 7J1 7_t{CA 1 2 03^S i Oit3.ZfribUZ> 

[0 0 0 7] 013lt HfiiBUf 8 b±IC. TiiCu© 
«Sft:t?ab 3 .3 -f ;PTH6B 9 b A >y ^ J£& E 0>MQ 

f&m&iT~M)$. zn. z.(ozi-i )vrmm 9b±izmmnm 

MTWCUI9 cW7U— A*-y*\Z£-DTMrfcZ 
tltzVtm&TxVT^Z. CuI9clJ, 3-f )VTi&m9 
b ±\ZW-ffiVtWL-?m® £ tlT H -5 „ 
[0 0 0 8] $e»tC, Cul9 c©P^(C^{±JL.T</i-5n 
-f ;PTifiS9 b£A r-f -S-f :*>$ — U > 

^Ti&B 9 b *5<fc IXC u jf 9 c rt> £>&-53 -f )VM 9 #fl2 
f££*U 014CDJg*t^-5. 

[0 0 0 9] JfclC. @15©J;5tC. a-f;l/«9±tC, 
&SU11 0j)5«f$tl5. 3-f ;Hf9CDtf> 

■ >b%il9 a±fCg{§PgPl 0 a*^^$tX-5. 

•• [o o i o] mmm 1 o ±iz. mi6<D£5iz. _tgB3 

7S1 lfciM- KI1 2Sr^->+-r-5fc«e>«^-> + 
TiffiJf 1 7 (SI 1 Ttt03jctt-f) *<XA 

^^^ICioT^^n^. ;*^TifiJil 7te, _kg& 
3711 l*iyfJ-HIl 2t^U<A-'7D'fftf 
KioTi^StlS. Z\<Dm. ffla&l 0 a***-;/*T 
fl&Bl 7fC.i;-pT^n-5„ 

[0 0 11] £>=>IC. ^-y^THfeSl 7±fC. ±g&37 
Bl l&itfD— HBl 2*t, a*— ?D-f y^Hcj; 
oTP^tCJgfiESn. ±g53TSl 143cfctXU-H«l 
2 ©±«*t*g^fc@ 1 3 -cmt>tl2>. TSB3 7B 7 <h±SB 

37ii i\zmmntz**y7m8 anmmmfttott 

[0 0 12] 



13©ttli^6, -f ^>5-U>^<*:tct^TCu® 
9 cCD^tC@ttS$tlT^^3<;i,TlfiS9 bSr^TS 
IglC&t^T. 3-f^TJfeS9 bfc'ttTftK, Cul9 
c CD±ffifcgiJ0^?>nTb^ 3. Cug9 c©±ffi#*Bi| 

o^e-n^t. 3-r;ps9©iagitSfexM*^tL. ®is 
snH>y^f-f^7 H©ss^tt^{ST-r-5<h^ 

C\iM9 c<d±m\zat ^-tytm^rt^tzmz. cu 
I9c ©Jr®{C^S^^i*©y^-i?*i^L. £*l 
\Z J; o T *> 3 -f ;|«B 9 ©ifi^etrCM^fb UT L- £ ? £ 

[0013] se»tc. 3-r;n9«$nT!5^ > m 

S110«$n5ST©P4 014CDck3{C. 3< 
;PS9^^,{c^$n^>C<J:^.5 <> II 5 <D<£ 

•5 fC. *6H:Ji 1 0 ^^$nfcttSlT3-l';PS 9 (D^fo 
3$ 9 a#*iiiftg:B 1 0©iaogBl 0 a^SBtBLT^Sfc 
^-^^TlfiJll 7^*PfiK$nTggPgPl 0 ai$m& 

nz^xoiffibQmzmzn&ziirfftQ'&z,, 
[0014] 3-r;n9^, ^ci^nsi, 
mBT-&S3-r ;pb 9 fflSlAm^nt, &YbB>^ 
f££tt£„ #(c. 3<;i/S9CD4 J 'L^9 att, g&»Bl 
0 £¥SfbT&;t£>lC, §*£aHtT*j.7-r<5£i*l;:, 
P^Pggl 0 aK&^T^iCBlStlT^-S©-?. ^$iJW 

[0015] 3< )m9<DmMtfmtztiT. ^t<n^m 
izmimtiw&Lznzt. m >vm9 ±.\zmmznz>m 
mmi o-^, 'j-kii 2£©^*tt^<^o. mm 

*^D^>-r<^^>„ U-HSl 2£^ii^T-5 

3-f;l/S9©>t>'DS89 aX>*gHbLT^.g>£, U — HS 1 

Of« -f y?5"r-< Zf^y H h 2 ©fi«[fitt«*J^5fe« 

[0016] 3-r;i,s9tc^fbH^^$nfc«^ -r 

^->5-U>^£*cr)H^-f • X-y^>^ffi?&ffll,>Tg? 
fbB^^T^.i^'5^ffi*i#Ae.n^)„ b^L, 3-f 
iH9 0SBHCul9 Cu|9 cfCfl^fig 

5n-5^bS©jp5H ig^b®^l^©^#{Cj:^TS 
^£-2>©T. 3-f ;^9±tc^$n^.S?fbScoiP$^a& 

[00 17] IfcibT. 3-f;H9±l3SSnfcK 

<DWL'fe*'fr-o MIB^YbS^HtCffl o m 6n» 
^SfS^ffijg^tlfcO. j^(C3'f;P®9<ir)^b$nT^ 

r £ iz it <Z> -o b * 5 i: H o fflM&£. U T 
©it^Ftc, 3-r;i,@9±(c^$nfcg?fb 

[0018] mrz. i-i )imi3.£v>mmmnmm&x 
mz&^TmiKtz>z.t\z&r)^ cwmmmnmt^o 
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[0 0 19] *^BJtt. ±.ffifc%tV>Wm*m&.TZ>Tcib 

©%>©-?& o, m&mToa'f )imis.£<?>mmmmm± 

M©^ttftft±£*f&^£©^S^I^t> H© 
[0 0 2 0] 

[0 0 2 1] #SfeW©»BI*?-©, =K ;m&£*ft#tJ& 

T*«R#«)itt, amtt«»JifcJ: 

[0 0 2 2] ftoT, fttSB»*tt«»Ji©*«o*fl:* 
Blag US © #«**iMM8$Hi 

[0 0 2 3] -f — U^OWfc. WIB^m 

[0024] sat, MG*ttttftttJB& smi^nsn 

*»HSrc©*ffi©»flsH*«. -©^«14«©)B©*^ 

[0025] me«i«ttfiiwi«<. *a*fcttM!!SH 
sjtfr b tcmitmmmxm^ sum o jss - 1 fc 



[0 0 2 6] ^SSMroWBI*?^ ME#flH4«®Jl© 
[0 0 2 7] **W©±5fc*Bt*?O0f3e»S 

#«tt«w*iB©*^*i**'*"*»#fc» ate** 

[0 0 2 8] ft*5, *!r^«tt*mJi;t3 «ktf IIWBSMtt 
AMI*. U jt^StriMft<£Ta 

[0029] aetc, fftmmnmmmi*. cu, A g 
Ni. p. pd, pt, BSfcttw*e.aan5i 
[0030] ±B©#wtt«wi©*mtt. sas&tt 

{fcJSfct, »B**ttflaBlO*iB^6 3. OnmggPJl 

ffllBi*«tt«SM£. *W**&3. OnmSiLLB'JDJft* 

[0 0 3 1] Sfc. &K$ttJR©ft&t8retttt&fttt 
tt, «HE*«tt»»JB©«»K«toT'b»'**. WES 

^r©5c^ ft"^ tf¥H«iig * fc tt^-S^©^att«ttS 
TWi. SgSStn;<i7!>t{g;<, HPiFttlE^« V»ffKW 

[0 0 3 2] *^BJ©jfM#mSftffl^T»l^* 

tsi«tt««)i^ ±E©Ni-^ 
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[0 0 3 3] ftcfc, WIE^Stt^B*tCu. Ag(Do 

Ni, p. Pd, pt. B*&»4w*»6atfn*ia* 

t Bimmm&&m m t a<, mm l jc < < & 
too34] * fc, ttewt&ftttflw. 

[003 5] .fc«u mmmmmnm&mvamm&m 

[0036] Mmmt&mmmvmwiz&mztizmmft 
m<DffiaMizmtiz>&ft<Dmtm<D?)-$ : v&mizm3k'rz> 

[0 0 3 7] *fgBj W »Jg|3SH^4. fclAJ*. IBS 

t m \zmmmR & mmtz w-mvtm-vmm £ ntz n -f )v 

[0038] ^mmcDmmmj-^mm^mit. m 

(b) wiB^«tt«^so±tc. ^tasfc{ajin^#H» 

(c) MfB^«tt«BJlCD^BCD®HbJi£|SfcSU 

(d) m&mitm*m&2ntz'mm&&mm<Dmffiizm 

[oo3 9] *&w<Dmmm?(Dmmjimz£ti& m 
mmn&&mm\z. -^umrzitmrnnw^xcommo^m 
{m&fftig:mz&L±izm'tTi>fr^ttmi!)i. an^mizmz 
•vmm2n2>z\tizj:Qmf$.2tiT^z><?>-c <b) <r> 



i:m<D'&T\ wimmn&&mm<?>%imzM<tm*wi8.z 

ntfe, (c) CDIgfCiiUT. M«Ar^t>tJ; 

-s -r ^- > = - u > ^ t* © h x 5 1 >ifm &m ^ 
t. H>ri2®mttffia^?r. mm**>mnLtzM<kme>m 
±m2M±mo$iz>z\£\zj:r). mmm<m*mmizm 

[0 0 4 0] £<&IC. (d) CDIigfCiJUT. S9IBagm 

[0041] %tz. *&w<DmmmT<Dmmjjmx\-i. 

(b) ©isic*3^T, ^ia^fcttjn 

MIBm^JPST-aSLT^T^>0-C, (c) 
©iSfC&tAT, -f ^->5->J>^{C c toTS«IIB^ 

OtO. £B'J 0 & S&H 

<k5lzTZ>Z.iitfX&Z>. mrfB^mtt^ 

■r*Ji4:3j*T?*, s***^©***— j£k«"=>££*£ 

[0 0 4 2] -f :t> = — U>^{Cffll^n.5A r 

•f *>a:.2o«»-ft>*t. nnmmm&&mmo>Mzm 

^b, fliilB^®tt#^@©±®»ciasSf^T-5c:<tA% 
t^^T?, WaB#«ttWJl©±®tcSMJS^f«ci*»^^ 

[0 0 4 3] MfB^*ttW@$. Cu, AgO 

K P, Pd, Pt. BSifc«W^e»a«tl-2> 

izrn&T z> z. iz tm * b V >. 

[0 0 4 4] MIB^tt«^fB^. ±IBCDWC^®^ 

m&fzte-grmwimizmi8,-rz>£. mmn&&mmizm 
&Lmzm$z2nT^z>. 

[0045] fziiz.ii, Mmmm&&mm&. n i mx 

mfB^m«aS{CjiSYbB^fi£$n/t^ 
C©^be«WIB^ttffiSB©^®^6 3. On 
m^Jbiiff U)ftHCtA»b!j>-3Tt»S. HfoT. WIB 

(c) OlilCteW, -r^->5-'J>^t*^ffl^ 
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[0 0 4 6] mtmmmm.m<Dmmmm.^m.^m. 

fs^mtfctmn^ cu, Ago>o?>(D^-?nfr-J5$. 
tz itm^o>7zm ^ a m-^mmmm. * tz te&mmm ic 

[0 0 4 7] *56^©»^*P*ffl^T?SK^ 

«fiK-rs#mtt«»gt^mtt««s^> ±is©ni^ 

[0 0 4 8] *fc, «H2»*tt*»H*^ Cu, AgO 
il* Ni, P. Pd, Pt, B*fcttW*»6atfn 

&, fusible < xstsct^ts. 

[0 0 4 9] IMEie (O T, «fl:Ji*lHD**ia 
S«»aK»oTfT-5»^t:»4. MB (b) ©1ST?. 

MB*«tt«»H*. MB**iii©iM0]ftDfc**i** 
mo^mAALOim^'c^-t^ z. t^ffsbn. 

[0 0 5 0] #fg91 *S£KT* ££»C, MBSfcffcJiSr-l' 
* > 5 - 'J > ^ E\Z «t o TffJ DKSlStt. 1 miSVt 

ratM fciwea-f ;m t u - h ■ £ ose^sp t a * n 

1 lUfT^Ct****. £©4;-5&.*:^l4, MB#^ 

[0051] ^awroww^oajfc&tfett. « 

tC, me (a) (b) ©IgTllflferK;HI*5cfc 

#fc#j£U MIS (d) Olittt, MESWfttbT 
MIS3^f;^t«gU®©'J-H«*5ckO:/*fc«A->y 



[0 0 5 2] 

y Hh4*«Sbfc^t)»3>'5MR/-f ^^X-f 

0 214, 01©A-AH©8T®H-e$>£. 
[0 0 5 3] @2fCSRTJ:3«'x :®MR/'f>5'ff 

h 314, 7JV5^"^>*— A-Y H*^ft5X7-f^2 
l±t7;P5^"7>y-3-MK2 1 a£jgj&b, TS» 
y-;PF12 2, TgB^ y7J12 3, MR*?12 
4, 1II2 5, ±^t7-/I2 6*><ktf, ±S5>— 

[0 0 5 4] R2M&#-ffl©MRlfl*l»S£^(Ay Kh 3© 

±.\zmn^>n^>m^'^m<D^ z/Wt-j ~f*»v h h 4 

(4, IWE±*5^-A'HJit*ffiOT»37«2 7±fc, 
^7^i2 8a, 8&*H2 8b, rKJHf2 9, IB* 
130, ±»37l3 1. U-FH3 2, 

[0 0 5 5] TSP3T^2 7 t±»3 7I3 1 lcj***l 
fcSB»li{t:t©»I^»lca:**-v 7^1 2 8 a©5teSS& 

^i^ty^Gtft^. 3-0^12 9 mm. 

7*4^3713 1 lcEflHB*S«IWra. 

#§SIB©»K^t©«K*«J1t?&S. 
[0 0 5 6] 3-f ;VS2 9t4, 4>'L"a2 9aT'J-HI 
3 2t»I^nT60. ■J-KJ13 214, 
2 9 2 9 a£ttl*bTV>***£»4E*f«©*l 

£tf-bT, A>7"3 5*iW>f>f>^7b3 6l: 

©sm^-r*^. 

[0 0 5 7] fc$3, 'f^f^^i' Hh4®^t7 
7'i2 8a, ttftJI 3 3 (4, A 1 203^ i 02^t*« 

0l4l-^XhtC«fcoT^$n> TSB37^2 7, ±gU 
3713 1, U-KH3 214, A-?D-f&£©iti 

[0 0 5 8] 0 3t4. m2\Z7F;2tltzMR/-1 yypr- 

©, 3-f;^2 9tU-FB3 2©^gB^ffl©t£^ 

[0 0 5 9] a-f;W^2 9(4, *fegtJ12 8 b±tc, T i 
tCu tfflil^TSS 3-< ;UTffi)l 2 9b Sr^VbT, 
itMf(lt$i5Cul2 9ci, iSmtt«tt)l"C* 
-2>BfSIPa©N i 12 9 d#. 7U- A^>y + lCioT 
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#»IiS!CuI2 9c^5i, ^-1 )im2Q<Dmm& 

fc*, CuH29c{CfE& 
f. Ag SfcttC u 5SU-rtl^-^SfcttM^rCD5c* 

[0060] *mm<DMM-ciz. mm&&mm&'N i m 

29dt LTMSntl-^. NiI29dll 
fcttjD^#HaT©^®G3^t;®©®3*t» 3. Onm 

.fcoT, Nii2 9dSaBA>&> 3. 0 nm£LLBU9 

■?Z>z\ttfv\m\zts.z>. Sfc, ilttffillli Ni. 
P. Pd, Pt, B£fcteW*>e>^£tl& HSfctt2 

©^sst ^ tr jmm jt * fctt^-g^ m mm&m 

[0 0 6 1] **ISO»SBl?tt» 3-fJH290Nil 
2 9 d ©g?{bS*^*$n^gl5»tC, U - Kg 3 2 
ffi2?lT^Z>. Lfc)i^T> a~f ;Kf2 9 <hU— HJ13 

tr. -f >y^rY K h 4 fflg^I*^ < 3 1 

i£z>z\ttf-c&z>. ztz. n i i2 9 dfrzmitmam 

a-fJH2 9«!:, *6«kJl 3 0 <htf>& 
* IrJ± £ i± -5 d t & T # -5 „ 
[0 0 6 2] Sfc, *3WS©^!&T-H, NiI29dO 
f^I^S 2 0 0~ 6 0 0 nmCt^HH^. — jSr. 
NiI29d IC^$tl-SKffcgtt» NiI29dOg 
H^&3. 0nmJJ[±OJP^Jc«jiff L&<A„ Vtzfri 
T» -f*>$-'J>^CJ;oTNiI2 9d<DIIffl 
Kft«*l^*-r*«-&t. N i JI2 9 d£>^£BiJ9® 
0, CuI29c SrffJ»3K^/«j;^J;3tC-r-5^i^-r^ 
-5. OJD, Cu|2 9 c0#«<Z>£ft;&|&<'££ftt'? 
CuI2 9cOM, 3-f;H2 9©MliS 

•^itpftS^fii^ ^-r-s^^Trfesro-r. Cui29c 

h 4<£r^-T-5e:i:^-tr€?, -f > ft it J- 4 H h 4 

[0063] NiiCu te^&ttW^fttttff^T&ScO 
T, Zi-i)im2 9 0-r>tf-^>X(C^Sr&«-r^<i: 
te&<^. NiJ129d£, CuJ12 9 clCffiJI 

L-T3'f;H2 9$Mt5t, NH29diCuI 
2 9ct©P B W*&/J^<Tt5©T. Ni«29d 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the thin film characterized by having the conductive protective layer of the predetermined thickness 
by which the laminating of said thin film conductive layer was carried out on the conductive ingredient layer and said 
conductive ingredient layer in the thin film which has a thin film conductive layer and the conductor connected to 
the front face of this thin film conductive layer. 

[Claim 2] Said conductive protective layer is a thin film according to claim 1 by which said conductor is connected 
to the part from which the whole part or the conductive whole protective layer from which the oxidizing zone of the 
front face in ordinary temperature or a heating ambient atmosphere was formed with the ingredient which does not 
run more than this conductive protection layer thickness, and said oxidizing zone of said conductive protective layer 
was removed was removed. 

[Claim 3] Said conductive ingredient layer and said conductive protective layer are a thin film according to claim 1 
or 2 formed of plating. 

[Claim 4] It is the thin film according to claim 3 which is the nonmagnetic conductive layer of the monolayer 
structure which said conductive ingredient layer is a nonmagnetic conductive layer of the monolayer structure 
containing the element of either Cu or Ag, and both, or multilayer structure, and contains one sort or two sorts or 
more of elements with which said conductive protective layer is chosen from nickel, P. Pd ? Pt, B, or W, or multilayer 
structure. 

[Claim 5] Said conductive protective layer is a thin film according to claim 1 to 4 by which the laminating is carried 
out all over the front face of said conductive ingredient layer. 

[Claim 6] The thin film according to claim 1 to 4 by which the laminating of said conductive protective layer is 
carried out to the front face of said conductive ingredient layer only in the part to which said thin film conductive 
layer is prepared in a wrap insulating layer, and said thin film conductive layer appears in opening of said insulating 
layer. 

[Claim 7] The thin film according to claim 1 to 6 by which the lead section prolonged in one from said coil layer in 
the thin film magnetic head which has the core layer which forms a gap in the opposite section with a record 
medium, and the coil layer wound around said core layer in the state of the flat surface which guides a record field, 
and/ or this coil layer is said thin film conductive layer, and said conductor is connected on said coil layer and/or 
said lead section. 

[Claim 8] The manufacture approach of the thin film characterized by having the following processes. 

(a) The process which carries out plating formation of the conductive ingredient layer. 

(b) said conductive ingredient layer top — the oxidizing zone of the front face in ordinary temperature or a heating 
ambient atmosphere — given thickness — with, the process which carries out plating formation of the ingredient 
which does not run upwards by said predetermined thickness, and forms a conductive protective layer. 

(c) The process which removes the oxidizing zone of the front face of said conductive protective layer, or removes 
the conductive whole protective layer. 

(d) The process which carries out the laminating of the conductor to the front face of a conductive protective layer 
on which said oxidizing zone was removed. 

[Claim 9] The manufacture approach of the thin film according to claim 8 which forms said conductive ingredient 
layer in monolayer structure or multilayer structure with the ingredient containing the element of either Cu or Ag, 
and both, and is formed in monolayer structure or multilayer structure with the ingredient containing one sort or two 
sorts or more of elements chosen from nickel, P, Pd, Pt, B, or W in said conductive protective layer. 
[Claim 10] The manufacture approach of the thin film according to claim 8 or 9 which performs the process cutting 
off an oxidizing zone over multiple times at said process (c), and forms said conductive protective layer in the 
process of the above (b) by the thickness beyond the sum total of the clearance thickness of said multiple times 
depended for shaving off. 

[Claim 1 1] In case the thin film magnetic head which has the core layer which forms a gap in the opposite section 
with a record medium, and the coil layer wound around said core layer in the state of the flat surface which guides a 
record field is formed The lead section prolonged in one is formed in one from said coil layer and/or this coil layer at 
the process of the above (a) and (b). At the process of the above (d) The manufacture approach of the thin film 
according to claim 8 to 10 which carries out plating formation of the lead layer and/or bump of another layer with 
said coil layer as said conductor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By starting the thin film which has thin film conductive layers, such as a coil layer, and 
conductors connected to the front face of this thin film conductive layer, such as a lead layer and a bump, and 
raising the adhesion and the conductivity of said thin film conductive layer and said conductor especially, this 
invention can reduce a faulty connection and relates to the thin film which can raise the stability of a direct- 
current-resistance value, and the manufacture approach of this thin film. 
[0002] 

[Description of the Prior Art] Drawing 10 is the sectional view of the conventional MR / inductive compound-die 
head. MR mold thin film magnetic head hi for reading of this MR / inductive compound-die head forms alumina 
under coat film 1a on the slider 1 which consists of an alumina titanium carbide, and on it, the laminating of the 
lower shielding layer 2, the lower gap layer 3, MR component layer 4, the electrode layer 5, the up gap layer 6, and 
the up shielding layer 7 is carried out, and it is formed. 

[0003] On said up shielding layer and the lower core layer 7 of combination, the laminating of gap layer 8a, 
insulating-layer 8b, the coil layer 9, an insulating layer 10, the up core layer 11, the lead layer 12, and the insulating 
layer 13 is carried out, and the inductive head h2 for writing formed on MR mold thin film magnetic head hi for 
reading is formed. The point which turns into the opposite section with the record medium of gap layer 8a inserted 
into the lower core layer 7 and the up core layer 1 1 is set to magnetic gap G. 

[0004] In addition, the lead layer 12 is the edge and the edge of an opposite hand which are making flow connection 
with main edge 9a of the coil layer 9, and is connected to the electrode which was formed with the same ingredient 
as the coil layer 9 and which raises and consists of the bump 15 and bonding pad 16 for external connection through 
a layer 14. 

[0005] DrawingJJ is the amplification fragmentary sectional view around a connection of the coil layer 9 of the 
inductive head h2 for writing data in a magnetic-recording medium, and the lead layer 12. The coil layer 9 which is a 
thin film conductive layer is formed through coil substrate layer 9b which consists of Ti and Cu by carrying out 
frame plating of the Cu layer 9c which is a conductive ingredient layer on insulating-layer 8b by which the laminating 
was carried out on gap layer 8a of an inductive head h2. The coil layer 9 is wound in the state of the flat surface on 
insulating-layer 8b. On the coil layer 9, the laminating of the lead layer 1 2 which is a conductor is carried out 
through the insulating layer 1 0. The lead layer 1 2 is formed of plating of a permalloy. In main edge 9a of the coil layer 
9, flow connection of the coil layer 9 and the lead layer 1 2 is made. 

[0006] Drawing 1 2 to drawing 1 7 is the sectional view showing the laminating process of the inductive head h2 of 
MR / inductive compound-die thin film magnetic head shown in drawing 10 . Dr awin g 1 2 shows the condition that 
the laminating of the insulating-layer 8b formed on the lower core layer 7 by hardening gap layer 8a and the resist 
which consist of aluminum 203, Si02, etc. by postbake is carried out. 

[0007] Drawing 1 3 shows the condition that coil substrate layer 9b which is the layered product of Ti and Cu was 
formed by the vacuum forming-membranes methods, such as a spatter, and Cu layer 9c which is a conductive 
ingredient layer was formed of frame plating on this coil substrate layer 9b on insulating-layer 8b. Cu layer 9c is 
wound in the state of the flat surface on coil substrate layer 9b. 

[0008] Furthermore, if coil substrate layer 9b exposed between Cu layer 9c is removed by the dry etching methods, 
such as ion mealing by Ar ion etc., the coil layer 9 which consists of coil substrate layer 9b and Cu layer 9c will be 
formed, and it will become the configuration of drawin g 14 . 

[0009] Next, the laminating of the insulating layer 10 is carried out on the coil layer 9 like drawing 15 . At this time, 
opening 1 0a is formed on main edge 9a of the coil layer 9. 

[0010] On an insulating layer 10, the plating substrate layer 17 (not shown in drawing 1 0 and drawing 1 1 ) for plating 
the up core layer 1 1 and the lead layer 1 2 is formed of a spatter like drawing 1 6 . The plating substrate layer 1 7 is 
formed of a permalloy etc. as well as the up core layer 1 1 and the lead layer 12. Opening 10a is closed by the plating 
substrate layer 1 7 at this time. 

[0011] Furthermore, on the plating substrate layer 17, the up core layer 11 and the lead layer 12 are simultaneously 
formed of plating of a permalloy, and the upper layer of the up core layer 1 1 and the lead layer 1 2 is covered by the 
insulating layer 13. The point which turns into the opposite section with the record medium of gap layer 8a inserted 
into the lower core layer 7 and the up core layer 1 1 is set to magnetic gap G. Drawing 1 7 is the sectional view 
showing the inductive head h2 which the laminating process ended. 
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[0012] 

[Problem(s) to be Solved by the Invention] In said conventional example, not only coil substrate layer 9b but the top 
face of Cu layer 9c will be shaved [ condition / of drawing 13 ] by ion mealing etc. in the process which removes coil 
substrate layer 9b exposed between Cu layer 9c. When the top face of Cu layer 9c was shaved off, the direct- 
current-resistance value of the coil layer 9 changed, and the problem that the product property of the manufactured 
inductive head fell had arisen. Moreover, in order that Ar ion might collide with the top face of Cu layer 9c at the 
time of ion mealing, damages, such as residual stress, occurred on the top face of Cu layer 9c, and the problem that 
the direct-current-resistance value of the coil layer 9 will change also with these had arisen. 
[0013] Furthermore, the coil layer 9 may be put to air like drawing 14 after the coil layer 9 is formed until the 
laminating of the insulating layer 10 is carried out. Moreover, since main edge 9a of the coil layer 9 is exposed from 
opening 10a of an insulating layer 10 like drawing 15 where an insulating layer 10 is formed, being put to air is 
possible also until the plating substrate layer 17 is formed and opening 10a is closed. 

[0014] If the coil layer 9 is put to air, the front face of the coil layer 9 which is a thin film conductive layer will 
oxidize, and an oxidizing zone will be formed. Since especially main edge 9a of the coil layer 9 is put to air in opening 
10a when carrying out a cure, applying heat in order to carry out flattening of the insulating layer 10, it tends to 
oxidize compulsorily. 

[001 5] If the front face of the coil layer 9 oxidizes and an oxidizing zone is formed in the front face, adhesion with 
the insulating layer 10 by which a laminating is carried out on the coil layer 9, and the lead layer 12 will worsen, and 
it will become easy to produce exfoliation. If main edge 9a of the coil layer 9 which makes flow connection with the 
lead layer 1 2 especially has oxidized, since adhesion with the lead layer 1 2 not only worsens, but conductivity will 
fall, the direct-current-resistance value of an inductive head h2 becomes instability, and a recording characteristic 
falls. 

[0016] When an oxidizing zone is formed in the coil layer 9, how to remove an oxidizing zone using the dry etching 
methods, such as ion mealing, can be considered. However, although the front face of the coil layer 9 is Cu layer 9c, 
since the oxidation layer thickness formed in Cu layer 9c changes with conditions at the time of the oxidation 
stratification, it cannot predict beforehand the oxidation layer thickness formed on the coil layer 9. 
[0017] Therefore, when ion mealing was set up so that the oxidizing zone formed on the coil layer 9 may be shaved 
off by fixed clearance thickness, the product with which said oxidizing zone is not shaved off certainly was 
manufactured, or it was shaved off to the field where the coil layer 9 has not oxidized conversely, and the problem 
that the property of an inductive head h2 will vary for every product had arisen. Moreover, it is not practical to 
measure the oxidation layer thickness formed on the coil layer 9, and to unite and change setting out of ion mealing 
into oxidation layer thickness at the time of manufacture. 

[0018] Moreover, when thin film conductive layers, such as a coil layer, oxidize in a production process, the problem 
that adhesion and conductivity with the conductor connected to the adhesion of this thin film conductive layer and 
the insulating layer formed in that upper layer and the front face of a thin film conductive layer fall may arise in a 
general thin film, such as not only the thin film magnetic head but a thin film inductor, and a thin film transformer. 
[0019] By raising the adhesion and the conductivity with the conductor which it is, can remove certainly the 
oxidizing zone formed on thin film conductive layers, such as a coil layer of a thin film, and is connected to a thin 
film conductive layer and its front face for solving the above-mentioned conventional technical problem, this 
invention can reduce a faulty connection and aims at offering the manufacture approach of the thin film which can 
raise the stability of a direct-current-resistance value, and this thin film. 
[0020] 

[Means for Solving the Problem] In the thin film in which the thin film of this invention has a thin film conductive 
layer and the conductor which connects with the front face of this thin film conductive layer, said thin film 
conductive layer is characterized by having a conductive ingredient layer and the conductive protective layer of the 
predetermined thickness by which the laminating was carried out on said conductive ingredient layer. 
[0021] Since the conductive ingredient layer is formed with the structure protected by the conductive protective 
layer, the thin film conductive layer which constitutes the coil layer of the thin film of this invention etc. can prevent 
shaving off not only a coil substrate layer but the top face of a conductive ingredient layer by the dry etching 
methods, such as ion mealing, in the process which removes an excessive coil substrate layer, when forming a coil 
layer. 

[0022] Therefore, change of the volume of said conductive ingredient layer can be prevented. Since the volume of 
said conductive ingredient layer is an element which determines the allowable current and the direct-current- 
resistance value of said thin film conductive layer, if change of the volume of said conductive ingredient layer can be 
prevented, it will become easy for the allowable current and the direct-current-resistance value of said thin film 
conductive layer to be able to form a fixed thin film, and to keep the quality of a thin film constant 
[0023] Moreover, since it is avoidable that Ar ion collides with the top face of said conductive ingredient layer at the 
time of ion mealing, it can prevent damages, such as residual stress, occurring on the top face of said conductive 
ingredient layer. Therefore, in this invention, the thin film whose direct-current-resistance value of a thin film 
conductive layer is a fixed value can be obtained. 

[0024] Moreover, as for said conductive protective layer, it is desirable that said conductor is connected to the part 
from which the part from which the oxidizing zone of the front face in ordinary temperature or a heating ambient 
atmosphere was formed with the ingredient which does not run more than this conductive protection layer 
thickness, and said oxidizing zone of said conductive protective layer was removed, or said conductive whole 
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protective layer was removed. 

[0025] If said conductive protective layer is formed with the ingredient with which the oxidizing zone of the front 
face in ordinary temperature or a heating ambient atmosphere does not advance more than this conductive 
protection layer thickness, even if an oxidizing zone is formed in said conductive protective layer For example, said 
oxidizing zone is certainly removable shaving off said conductive protective layer more than the maximum thickness 
of the oxidizing zone which advanced from the front face using the dry etching methods, such as ion mealing, or by 
removing all conductive protective layers. 

[0026] Since said conductors, such as a lead layer, are connected to the part from which said oxidizing zone of said 
conductive protective layer was removed, the thin film of this invention can raise the adhesion and the conductivity 
of said thin film conductive layer and said conductor. Therefore, the faulty connection of a thin film can be lessened. 
Moreover, the direct-current-resistance value of a thin film can be stabilized, and a property can be raised. 
[0027] Moreover, if the conductive protective layer of the predetermined thickness of a thin film is formed with the 
ingredient with which the oxidizing zone of the front face in ordinary temperature or a heating ambient atmosphere 
does not advance more than this conductive protection layer thickness, when it will remove the oxidizing zone of 
said conductive protective layer front face by ion mealing etc. like this invention, only said conductive protective 
layer shaves (a part or all) of a conductive protective layer off, and can be prevented from shaving off said 
conductive ingredient layer. Therefore, change of the volume of said conductive ingredient layer can be prevented, 
and -the allowable current and the direct-current-resistance value of said thin film conductive layer can form a fixed 
thin film. 

[0028] In addition, in order that said conductive ingredient layer and said conductive protective layer may enlarge an 
allowable-current value and may reduce a direct-current-resistance value, they need to be formed by sufficient 
thickness. Therefore, as for said conductive ingredient layer and said conductive protective layer, being formed of 
plating is desirable. 

[0029] Furthermore, said conductive ingredient layer is a nonmagnetic conductive layer of the monolayer structure 
which contains the element of either or both among Cu and Ag, or multilayer structure, and, as for said conductive 
protective layer, it is desirable that it is the nonmagnetic conductive layer of the monolayer structure containing one 
sort or two sorts or more of elements chosen from nickel, P, Pd, Pt, B, or W or multilayer structure. 
[0030] It is checked by experiment that the ingredient of the above-mentioned conductive protective layer is an 
ingredient which does not run more than thickness with the fixed oxidizing zone of the front face in ordinary 
temperature or a heating ambient atmosphere. For example, when an oxidizing zone is formed in the front face of 
said conductive protective layer as said conductive protective layer is a nickel layer, it is checked experimentally 
that about 3.0nm or more of this oxidizing zone does not advance from the front face of said conductive protective 
layer. Therefore, said oxidizing zone is certainly removable using the dry etching methods, such as ion mealing, by 
shaving [ front face ] 3.0nm or more of said conductive protective layers. 

[0031] Moreover, the allowable current and the direct-current-resistance value of a thin film conductive layer are 
decided also with the ingredient of said conductive ingredient layer. A direct-current-resistance value is low in said 
conductive ingredient layer being a nonmagnetic conductive layer of the monolayer structure which contains the 
element of either or both among Cu and Ag, or multilayer structure, and the allowable current can form a large thin 
film conductive layer. 

[0032] Moreover, when the coil layer of a thin film etc. is constituted using the thin film conductive layer of this 
invention, if the conductive ingredient layer and the conductive protective layer which constitute said thin film 
conductive layer are formed with nonmagnetic conductive ingredients, such as above nickel, Cu, etc., it can avoid 
affecting the impedance of a coil layer. 

[0033] Said conductive ingredient layer is a nonmagnetic conductive layer of the monolayer structure which 
contains the element of either or both among Cu and Ag, or multilayer structure. In addition, said conductive 
protective layer Stress can be made small, when carrying out the laminating of said conductive protective layer to it 
being the nonmagnetic conductive layer of the monolayer structure containing one sort or two sorts or more of 
elements chosen from nickel, P, Pd. Pt, B, or W, or multilayer structure on the front face of said conductive 
ingredient layer and forming said thin film conductive layer. Therefore, said conductive ingredient layer and said 
conductive protective layer stop being able to exfoliate easily. 

[0034] Moreover, if the laminating of said conductive protective layer is carried out ail over the front face of said 
conductive ingredient layer, protection of all the front faces of said thin film conductive layer is possible. 
[0035] However, said thin film conductive layer may be prepared in a wrap insulating layer, and the laminating of said 
conductive protective layer may be carried out to the front face of said conductive ingredient layer only in the part 
to which said thin film conductive layer appears in opening of said insulating layer. 

[0036] As for the conductor connected to the front face of said thin film conductive layer, removing certainly only 
the oxidizing zone of a part which appears in opening of this insulating layer, since said thin film conductive layer is 
connected with said thin film conductive layer in the part which appears in opening of said insulating layer can also 
raise the adhesion and the conductivity of said thin film conductive layer and said conductor, and the direct- 
current-resistance value of a thin film can be stabilized. 

[0037] Moreover, the lead section prolonged in one from said coil layer in the thin film magnetic head which has the 
core layer by which the thin film of this invention forms a gap in the opposite section with a record medium, and the 
coil layer wound around said core layer in the state of the flat surface which guides a record field, and/or this coil 
layer is said thin film conductive layer, and said conductor is connected on said coil layer and/or said lead section. 
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[0038] Moreover, the manufacture approach of the thin film of this invention is characterized by having the following 
processes. 

(a) The process which carries out plating formation of the conductive ingredient layer. 

(b) said conductive ingredient layer top — the oxidizing zone of the front face in ordinary temperature or a heating 
ambient atmosphere — given thickness — with, the process which carries out plating formation of the ingredient 
which does not run upwards by said predetermined thickness, and forms a conductive protective layer. 

(c) The process which removes the oxidizing zone of the front face of said conductive protective layer, or removes 
the conductive whole protective layer. 

(d) The process which carries out the laminating of the conductor to the front face of a conductive protective layer 
on which said oxidizing zone was removed. 

[0039] According to the manufacture approach of the thin film of this invention, said conductive protective layer 
Since the ingredient with which the oxidizing zone of the front face in ordinary temperature or a heating ambient 
atmosphere does not advance more than predetermined thickness is formed by carrying out a laminating by said 
predetermined thickness After the process of (b), even if an oxidizing zone is formed in the front face of said 
conductive protective layer Said oxidizing zone is [ in / the process of (c) ] certainly removable by shaving off said 
conductive protective layer more than the maximum thickness of the oxidizing zone which advanced from the front 
face using the dry etching methods, such as ion mealing by Ar ion. 

[0040] Furthermore, in the process of (d), since the laminating of the conductors, such as a lead layer, is carried out 
to the front face on which said oxidizing zone of said conductive protective layer was removed, the adhesion and 
the conductivity of the thin film conductive layer which consists of said conductive ingredient layer and said 
conductive protective layer, and said conductor can be raised. Therefore, the faulty connection of a thin film can be 
lessened. Moreover, the direct-current-resistance value of a thin film can be stabilized, and a property can be 
raised. 

[0041] Moreover, since the laminating of the ingredient with which the oxidizing zone of the front face in ordinary 
temperature or a heating ambient atmosphere does not advance a conductive protective layer more than 
predetermined thickness is carried out and it is formed with said predetermined thickness in ths process of (b) by 
the manufacture approach of the thin film of this invention When ion mealing etc. removes the oxidizing zone of said 
conductive protective layer front face, only said conductive protective layer is shaved off and it can avoid shaving 
off said conductive ingredient layer in the process of (c). Therefore, since change of the volume of said conductive 
ingredient layer can be prevented, the allowable current and the direct-current-resistance value of said thin film 
conductive layer can form a fixed thin film, and can make it easy to keep the quality of a thin film constant. 
[0042] Moreover, since impact ion, such as Ar ion used for ion mealing, collides only with said conductive protective 
layer and does not collide with the top face of said conductive ingredient layer directly, it is avoidable that damages, 
such as residual stress, occur on the top face of said conductive ingredient layer. Therefore, the effectiveness 
which makes regularity the direct-current-resistance value of a thin film conductive layer is acquired. 
[0043] In addition, it is desirable to form said conductive ingredient layer in monolayer structure or multilayer 
structure with the ingredient containing the element of either Cu or Ag, and both, and to form in monolayer 
structure or multilayer structure with the ingredient containing one sort or two sorts or more of elements chosen 
from nickel, P, Pd, Pt, B, or W in said conductive protective layer. 

[0044] If said conductive ingredient layer is formed in monolayer structure or multilayer structure with the above- 
mentioned ingredient, even if an oxidizing zone is formed in said conductive protective layer, it is checked 
experimentally that the thickness from the front face of said conductive protective layer of this oxidizing zone does 
not advance more than fixed thickness. 

[0045] For example, when an oxidizing zone is formed in said conductive protective layer as said conductive 
protective layer is a nickel layer, it turns out that 3.0nm or more of this oxidizing zone does not advance from the 
front face of said conductive protective layer. Therefore, in the process of the above (c), said oxidizing zone is 
certainly removable using ion mealing etc. by shaving [ front face ] 3.0nm or more of said conductive protective 
layers. 

[0046] Moreover, the allowable current and the direct-current-resistance value of said thin film conductive layer are 
decided also with the ingredient of said conductive ingredient layer. If said conductive ingredient layer is formed in 
monolayer structure or multilayer structure with the ingredient containing the element of either Cu or Ag. and both, 
a direct-current-resistance value is low and the allowable current can form a large thin film conductive layer. 
[0047] Moreover, when the coil layer of a thin film etc. is constituted using the thin film conductive layer of this 
invention, if the conductive ingredient layer and the conductive protective layer which constitute said thin film 
conductive layer are formed with nonmagnetic conductive ingredients, such as above nickel, Cu. etc., it can avoid 
affecting the impedance of a coil layer. 

[0048] Moreover, said conductive ingredient layer is formed as a nonmagnetic conductive layer of the monolayer 
structure which contains the element of either or both among Cu and Ag, or multilayer structure. If it forms as a 
nonmagnetic conductive layer of the monolayer structure containing one sort or two sorts or more of elements 
chosen from nickel. P, Pd, Pt B, or W in said conductive protective layer, or multilayer structure Stress can be 
made small, when carrying out the laminating of said conductive protective layer to the front face of said conductive 
ingredient layer and forming said thin film conductive layer. Therefore, it can be made hard to exfoliate said 
conductive ingredient layer and said conductive protective layer. 

[0049] When performing the process cutting off an oxidizing zone over multiple times at said process (c), it is 
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desirable to form said conductive protective layer by the process of the above (b) by the thickness beyond the sum 
total of the clearance thickness of said multiple times depended for shaving off. 

[0050] When carrying out this invention, the process which shaves off said oxidizing zone by ion mealing etc. is not 
necessarily performed only once. For example, when forming the coil layer of an inductive head, remove an 
excessive coil substrate layer, and in order to shave off the oxidizing zone simultaneously formed in the coil layer 
front face, the laminating of the insulating layer is carried out once on said coil layer. When opening which turns into 
a connection of said coil layer and lead layer is formed in said insulating layer, in order to shave [ opening / said ] 
the oxidizing zone formed in the coil layer front face put to air, it may carry out once again. When such, in order to 
prevent deleting said conductive ingredient layer in the lower layer of said conductive protective layer, it is desirable 
to form said conductive protective layer by the thickness beyond the sum total of the clearance thickness by 2 
times of ion mealing. 

[0051] The manufacture approach of the thin film of this invention Moreover, for example, the core layer which 
forms a gap in the opposite section with a record medium. In case the thin film magnetic head which has the coil 
layer wound around said core layer in the state of the flat surface which guides a record field is formed Forming in 
one the lead section prolonged in one from said coil layer and/or this coil layer at the process of the above (a) and 
(b), at the process of the above (d), said coil layer carries out plating formation of the lead layer and/or bump of 
another layer as said conductor. 
[0052] 

[Embodiment of the Invention] Drawi ng 1 is the top view showing the so-called MR / inductive compound-die head 
which carried out the laminating of the inductive head h4 for writing on MR mold thin film magnetic head h3 for 
reading. This inductive head h4 shows the gestalt of operation of the thin film of this invention. Drawing 2 is the 
sectional view of the A-A line of drawing 1 . 

[0053] As shown in drawing 2 , MR mold thin film magnetic head h3 for reading of this MR / inductive compound-die 
head forms alumina under coat film 21a on the slider 21 which consists of an alumina titanium carbide, and the 
laminating of the lower shielding layer 22, the lower gap layer 23, MR component layer 24, the electrode layer 25, the 
up gap layer 26, and the up shielding layer 27 is carried out, and it is formed. 

[0054] On said up shielding layer and the lower core layer 27 of combination, the laminating of gap layer 28a, 
insulating-layer 28b, the coil layer 29, an insulating layer 30, the up core layer 31, the lead layer 32, and the 
insulating layer 33 is carried out, and the inductive head h4 for writing formed on MR mold thin film magnetic head 
h3 for reading is formed. 

[0055] The point of gap layer 28a which turns into the opposite section with the record medium inserted into the 
lower core layer 27 and the up core layer 31 is set to magnetic gap G. Moreover, the coil layer 29 is wound in the 
state of the flat surface on insulating-layer 28b, and guides a record field to the lower core layer 27 and the up core 
layer 31. In addition, drawing 1 has indicated the coil layer 29 as an ellipse ring of this alignment instead of a spiral 
on account of a graphic display. This coil layer 29 is a thin film conductive layer of the thin film of this invention. 
[0056] Flow connection is made with the lead layer 32 by main edge 29a, the edge linked to main edge 29a of the 
coil layer 29 is an edge of an opposite hand, and the lead layer 32 was formed simultaneously with the coil layer 29, 
raised the coil layer 29, and it is connected with the bump 35 and the bonding pad 36 through the layer 34. This lead 
layer 32 is the conductor of the thin film of this invention. 

[0057] In addition, gap layer 28a of an inductive head h4 and an insulating layer 33 are formed with insulating 
ingredients, such as aluminum 203 and Si02, insulating-layer 28b and an insulating layer 30 are formed of a resist 
and the lower core layer 27, the up core layer 31, and the lead layer 32 are formed of conductive soft magnetic 
materials, such as a permalloy. 

[0058] Drawing 3 is the amplification fragmentary sectional view around a connection of the coil layer 29 and the 
lead layer 32 of the inductive head h4 of MR / inductive compound-die thin film magnetic head shown in drawing 2 . 
[0059] On insulating-layer 28b, through coil substrate layer 29b which is the layered product of Ti and Cu, the coil 
layer 29 is formed, when the laminating of the 29d of the nickel layers of Cu layer 29c which is a conductive 
ingredient layer, and the predetermined thickness which is a conductive protective layer is continuously carried out 
by frame plating. Carrying out low the direct-current-resistance value of the coil layer 29 to a conductive ingredient 
layer being Cu layer 29c and the allowable current can be enlarged. In addition, a conductive ingredient layer may be 
a nonmagnetic conductive layer of not only Cu layer 29c but Ag, the monolayer structure which strikes Cu and 
contains the element of either or both, or multilayer structure. 

[0060] With the gestalt of this operation, the conductive protective layer is formed as 29d of nickel layers. As for 
29d of nickel layers, it is checked experimentally that the oxidation layer thickness of the front face in ordinary 
temperature or a heating ambient atmosphere does not advance to 3.0nm or more. Therefore, the dry etching 
methods, such as ion mealing, enable it to remove an oxidizing zone from 29d of nickel layers certainly by shaving 
[ front face ] 29d of 3.0nm or more of nickel layers. Moreover, a conductive protective layer may be a nonmagnetic 
conductive layer of the monolayer structure containing one sort or two sorts or more of elements chosen from 
nickel, P, Pd, Pt, B, or W, or multilayer structure. 

[0061] The lead layer 32 is connected to the part from which the oxidizing zone of 29d of nickeUayers of the coil 
layer 29 was removed with the gestalt of this operation. Therefore, since the adhesion and the conductivity of the 
coil layer 29 and the lead layer 32 can be raised, lessening the faulty connection of an inductive head h4 and a 
direct-current-resistance value can be stabilized, and a recording characteristic can be raised. Moreover, if an 
oxidizing zone can remove from 29d of nickel layers certainly, the adhesion of the coil layer 29 and an insulating 
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Se^MoreotS Jt^The gesta.t of this operation, the predetermined thickness of 29d of nickel layers ,,s set as 
KoOnm. On *e other nU the oxidizing zone formed in 29d of nickel layers does not advance 
3.0nm or more from the front face of 29d of nickel layers. Therefore, when .on ^^ ^Z^Zi o^ Cu 
zone of the front face of 29d of nickel layers, only 29d of nickel layers is shaved 0 £;" d * 

layer 29c. That is. change of the volume of Cu layer 29c can be prevented. Since the volume of Cu layer 29c is an 
element which determines the allowable current and the direct-current-res.stance value of the ******* 
change of the volume of Cu layer 29c can be prevented, it can form the inductive head h4 with fixed allowable 
curS and direct-current-resistance value of the coil layer 29. and can keep the quality of an .nductrve head h4 

[Ssince nickel and Cu are nonmagnetic conductive ingredients, the impedance of the coil lay* - 2£ I is not 
affected Furthermore, if the laminating of the 29d of the nickel layers is earned out to Cu layer 29c and the corf 
£e?29 is forced, since stress between 29d of nickel layers and Cu layer 29c can be made small, it can be made 
hard to exfoliate from Cu layer 29c in 29d of nickel layers. . , . . 

[0064 I In aadrtion. with the gestalt of this operation, by carrying out the laminating of the 29d of the nickel layers 
which are a conductive protective layer all over the front face of Cu layer 29c which ,s the 

Ewer which constitutes the coil layer 29. the effectiveness of improvement in the adhesion of the coil layer 29. and 
3,e mam edge 29a of improvement in adhesion wrth an insulating layer 30 and the coil ayer 29 and the lead layer 32 
Tnd conductivity can be acquired, and the direct-current-resistance value of an inductive head can be stab, lized. 
[00651 However the laminating of the 29d of the nickel layers may be selectively earned out to not the whole 
surface ofTe front face of Cu" layer 29c which constitutes the coil layer 29 but the " *™ 
30a of the wrap insulating layer 30. i.e.. the part which serves as a connection of ma.n edge 29a of toe coil layer 29. 
and S^e leadTayer 32. on the front face of Cu layer 29c in the coil layer 29. Even in this case. ^ <£^"™£ * 
toe adhesion of main edge 29a of the coil layer 29 and the lead layer 32 and prevents of conductivity lowenng can 
le acquired lessening the faulty connection of an inductive head h4 and a direct-current-resistance value can be 
stabilized, and a recording characteristic can be raised. 

[0066] Drawing to drawing 9 is the sectional view showing the laminating process of the inductive head h4 of MR / 

inductive compound-die thin film magnetic head shown in dj^wingj. thru/or drawmg^ . 

S 6 7] Drawing 4 shows the condition that the laminating of the insulating-layer 28b formed on the lower core layer 
2?by hSdSggap layer 28a and the resist which consist of aluminum 203 SiC2 etc. by postbake was earned out 
Moreover, opening 28c for making flow connection of the up core layer 31 and the lower core layer 27 ,s formed in 
«ran laver 28a and insulating-layer 28b at the next process. 

[SeJ] SrSj snows thfeondition that 29d of nickel layers which are Cu layer 29c and the conduct-ve 
protectivelayeTwhich are a conductive ingredient layer was formed of frame plat.ng on .nsulating-layer 28b of 
drawing4 through coil substrate layer 29b which is the layered product of T. and Cu. 

SXfter CuTayer 29c is formed of frame plating. 29d of nickel layers which are a conductive protective layer ,s 
SuousV formed by frame plating on Cu layer 29c using the frame used for frame ^f^^ly.rs is 
[0070] Furthermore, if the part exposed between Cu layer 29c of co.l substrate layer 29b and 29d of » 
removed by the dry etching methods, such as ion mealing, using rare gas such as Ar ion. **^*£* 9 ™* ' 8 " 
toin film conductive layer will be formed like drawing 6 . Moreover, the ox.d.zing zone formed in the front face of 29d 
of nickel layers is also removable with this dry etching. . 

[007?] Thus with the gestalt of this operation, since Cu layer 29c is protected by 29d of nickel layers, the co.l layer 
29 III prevent shaving off not only coil substrate layer 29b but the top face of Cu layer 29c ,n the process which 
removes excessive coil substrate layer 29b by the above-mentioned dry et ch.ng £^od 

[0072] Therefore, change of the volume of Cu layer 29c can be prevented, an inductive head wrth fixed allowable 
current and direct-current-resistance value of the coil layer 29 can be formed, and ,t becomes easy to keep the 
quality of an inductive head constant . . 

[0073] Moreover, since rt is avoidable that Ar ion collides with the top face of Cu layer 29c at _ toe tone ^of toe 
above-mentioned dry etching, it can prevent damages, such as residual stress, occumng on the top face of Cu layer 

[0074] The coil layer 29 is for guiding a record field to the up core layer 31 and the lower core layer 27 of an 
nductive head h4 which were shown in drawing.?. . on insulating-layer 28b. is ,n a M™^? 
wound In addition with the gestalt of this operation, the thickness of 29d of nickel layers is 200nm 600nm. 
F0075] IJkf the gestalt of this operation, if the conductive ingredient layer is formed of Cu. making low the direct- 
current-resistance value of the coil layer 29 and the allowable current can be enlarged. 

[0076] Moreover, since nickel and Cu are nonmagnetic conductive ingredients the we<^cecf*e™\ ^29* 
not affected. It is easy to also make it hard to make small stress between Cu layer 29c and 29d of n.ckel layers, and 

to exfoliate from Cu layer 29c in 29d of nickel layers. 

[M77] In addition, the nonmagnetic conductive layer of the monolayer structure which contains the element of 
either or both among Ag or Cu. or multilayer structure may be formed instead of Cu layer Z9c. 

[0078] Moreover, the nonmagnetic conductive layer of the monolayer stoicture which contains one sort ^ two sorts 
or more of elements chosen from nickel. P. Pd, Pt, B. or W instead of 29d of nickel layers, or multilayer structure 

mi^STof nickel layers is the ingredient with which the oxidation layer thickness of the front face in ordinary 
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temperature or a heating ambient atmosphere does not advance to 3.0nm or more. Moreover, in the gestalt of this 
operation, it is formed by the thickness of 200-600nm. Therefore, even if an oxidizing zone is formed in the front 
face of 29d of nickel layers, the oxidizing zone formed in 29d of nickel layers is certainly removable using the dry 
etching methods, such as ion mealing, by shaving [ front face ] 29d of 3.0nm or more of nickel layers. 4.0-9.0nm is 
shaved off with the gestalt of this operation. Therefore, the adhesion of the coil layer 29 and an insulating layer 30 
improves. 

[0080] Moreover, only 29d of nickel layers is shaved off by ion mealing with the gestalt of this operation. Therefore, 

since the volume of Cu layer 29c in the lower layer of 29d of nickel layers does not change, it can form an inductive 

head with fixed direct-current-resistance value and allowable current of the coil layer 29. 

[0081] In addition, although the laminating of the 29d of the nickel layers is carried out with the gestalt of this 

operation all over the front face of Cu layer 29c which constitutes the coil jayer 29, the coil layer 29 may carry out 

the laminating of the 29d of the nickel layers to the part which appears in opening 30a of an insulating layer 30, i.e., 

the part used as main edge 29a of the coil layer 29, on the front face of Cu layer 29c selectively. 

[0082] After removing an oxidizing zone from 29d of nickel layers, the laminating of the insulating layer 30 is carried 

out on the coil layer 29 like drawing 7 R> 7. Opening 30a for making flow connection of main edge 29a of the coil 

layer 29 and the lead layer 32 at a next process is formed in an insulating layer 30. 

[0083] When KYUA [ the front face of an insulating layer 30 / heat or ultraviolet rays ] especially after opening 30a 
was formed until the plating substrate layer 37 for plating the up core layer 31 and the lead layer 32 is formed of a 
spatter, an oxidizing zone may be formed in 29d of nickel layers in the field in which main edge 29a of the coil layer 
29 is put to air in opening 30a. Then, ion mealing etc. removes an oxidizing zone. 

[0084] Since an oxidizing zone is formed in 29d of nickel layers, an oxidizing zone does not advance from 29d front 
face of nickel layers to 3.0nm or more. Therefore, ion mealing enables it to remove an oxidizing zone from 29d of 
nickel layers certainly by shaving [ front face ] 29d of 3.0nm or more of nickel layers. With the gestalt of this 
operation, the clearance thickness from the front face of 29d of nickel layers by ion mealing is set as 4.0-9.0nm. 
[0085] Thus, if it forms in the process which forms 29d of nickel layers by the thickness beyond the sum total of the 
clearance thickness by the process multiple times shave [ process ] 29d of nickel layers in performing the process 
which shaves [d / of nickel layers / 29 ] an oxidizing zone by ion mealing etc. two or more times, it can prevent 
being deleted to Cu layer 29c. 

[0086] With the gestalt of this operation, the clearance thickness from the front face which is 29d of nickel layers in 
which the oxidizing zone was formed is performing ion mealing which is 4.0-9.0nm. Like the gestalt of this operation, 
the sum total of the clearance thickness at the time of performing this ion mealing twice is 8.0-1 8.0nm. With the 
gestalt of this operation, since thickness of 29d of nickel layers is set to 200-600nm, it is not shaved off by a total 
of 2 times of ion mealing to Cu layer 29c. 

[0087] Next, the plating substrate layer 37 (not shown in drawing 2 and drawing 3 ) for plating the up core layer 31 
and the lead layer 32 is formed of a spatter on an insulating layer 30 like drawing 8 . The plating substrate layer 37 
is formed of a permalloy etc. as well as the up core layer 31 and the lead layer 32. 

[0088] Furthermore, on the plating substrate layer 37, the up core layer 31 and the lead layer 32 are simultaneously 
formed of plating of a permalloy, and the upper layer of the up core layer 31 and the lead layer 32 is further covered 
by the insulating layer 33. The point which turns into the opposite section with the record medium of gap layer 28a 
inserted into the lower core layer 27 and the up core layer 31 is set to magnetic gap G. Drawing 9 is the sectional 
view showing the inductive head h4 which the laminating process ended. 

[0089] With the gestalt of this operation, since the laminating of the plating substrate layer 37 is carried out to the 
front face on which the oxidizing zone was certainly removed from the field put to air in opening 30of main edge 29a 
of coil layer 29 a, the adhesion and the conductivity of the coil layer 29 and the plating substrate layer 37 of the 
lead layer 32 can be raised. That is, the adhesion and the conductivity of the coil layer 29 which is a thin film 
conductive layer, and the lead layer 32 which is a conductor can be raised. That is, the faulty connection of an 
inductive head h4 decreases, a direct-current-resistance value is stable, and a recording characteristic improves. 
[0090] Moreover, lead section 29e from the periphery edge of the coil layer 29 shown in drawing 1 is the same 
process as the coil layer 29, and is formed simultaneously with the coil layer 29. That is, the laminating of the nickel 
layer which is a conductive protective layer is carried out on Cu layer whose lead section 29e is also a conductive 
ingredient layer. 

[0091] On the front face of lead section 29e, plating formation is carried out and flow connection of the bump 38 
who is a conductor is made. After lead section 29e is formed before a bump 38 is formed and flow connection is 
made, an oxidizing zone may be formed on lead section 29e. 

[0092] Since the front face of lead section 29e is nickel layer, the oxidizing zone formed in lead section 29e does 
not advance from the front face of nickel layer to 3.0nm or more. Therefore, an oxidizing zone is certainly removable 
from lead section 29e with ion mealing etc. by shaving [ front face ] 3.0nm or more of nickel layers. Therefore, 
adhesion and conductivity of lead section 29e and a bump 38 can be raised. 

[0093] In addition, it not only can use the thin film conductive layer of this invention, but [ since the coil layer of the 
inductive head of MR / inductive compound-die thin film magnetic head is constituted, ] since the general thin film 
conductive layer of a thin film is constituted, a thin film inductor, the coil layer of a thin film transformer, etc. can be 
used for it. 
[0094] 

[Effect of the Invention] As explained in full detail above, in the thin film of this invention Thin film conductive 
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layers, such as a coil layer, have the conductive ingredient layer and the conductive protective layer of 
predetermined thickness. Said conductive protective layer Since the oxidizing zone of the front face in ordinary 
temperature or a heating ambient atmosphere is formed with the ingredient which does not run more than this 
conductive protection layer thickness In the process which forms a thin film, even if an oxidizing zone is formed in 
the front face of said thin film conductive layer, said oxidizing zone can be certainly shaved [ conductive layer / 
said / thin film ] by ion mealing etc. 

[0095] Moreover, when shaving off the oxidizing zone formed in the thin film conductive layer according to the 
manufacture approach of the thin film of this invention, an oxidizing zone is shaved off certainly and things are 
made Furthermore, only said conductive protective layer is shaved off, since said conductive ingredient layer is not 
shaved off, it can avoid changing the allowable current and the direct-current-resistance value of said thin film 
conductive layer, and "it can make quality of a thin film regularity. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing MR / inductive compound-die thin film magnetic head which has the inductive 
head of the gestalt of operation of the thin film of this invention. 

[Drawing 2] The sectional view of the A-A line of MR / inductive compound-die thin film magnetic head of drawing 

[Drawing 3] The amplification fragmentary sectional view around a connection of the coil layer of an inductive head 
of MR / inductive compound-die thin film magnetic head of drawi ng 2 , and a lead layer. 

[Drawing 4] The sectional view showing the condition that the laminating of the gap layer and insulating layer in a 
laminating process of an inductive head of drawing 1 thru/or MR / inductive compound-die thin film magnetic head 
of drawing 3 was carried out 

[Drawing 5] The sectional view showing the condition that the laminating of a coil substrate layer, Cu layer, and the 
nickel layer was carried out on the insulating layer of drawing 4 . 

[Drawing 6] The sectional view showing the condition that the excessive coil substrate layer between Cu layer of 
drawing 5 and nickel layer was removed, and the coil layer was formed. 

[Drawing 7] The sectional view showing the condition that the laminating of the insulating layer was carried out on 
the coil layer of dra wing 6 . 

[Drawing 8] The sectional view showing the condition that the laminating of the plating substrate layer was carried 
out on the insulating layer of drawing 7 . 

[Drawing 9] The sectional view showing the condition that the laminating of an up core layer, a lead layer, and the 
insulating layer was carried out on the plating substrate layer of drawing 8 , and the laminating of an inductive head 
was completed. 

[Drawing 10] The sectional view of the conventional MR / inductive compound-die thin film magnetic head. 
[ Drawing 11] The amplification fragmentary sectional view around a connection of the coil layer of the inductive 
head of the conventional MR / inductive compound-die thin film magnetic head, and a lead layer. 
[DrawingJLg] Tn © sectional view showing the condition that the laminating of the gap layer and insulating layer in a 
laminating process of an inductive head of drawing 10 , and MR / inductive compound-die thin film magnetic head of 
drawing j 1 was carried out 

[Drawing 13] The sectional view showing the condition that the laminating of a coil substrate layer and the Cu layer 
was carried out on the insulating layer of drawing 12 . 

[ Drawing 14] The sectional view showing the condition that the coil substrate layer of drawin g 13 was removed and 
the coil layer was formed. 

[DrawingJL5] The sectional view showing the condition that the laminating of the insulating layer was carried out on 
the coil layer of drawing 14 . 

[Drawing 16] The sectional view showing the condition that the laminating of the plating substrate layer was carried 
out on the insulating layer of drawing 15 . 

[Drawing 1 7] The sectional view showing the condition that the laminating of an up core layer, a lead layer, and the 

insulating layer was carried out on the plating substrate layer of drawing 16 , and the laminating of an inductive head 

was completed. 

[Description of Notations] 

27 Lower Core Layer 

28a Gap layer 

28b, 30, 33 Insulating layer 

29 Coil Layer 

29a A main edge 

29b Coil substrate layer 

29c Cu layer 

29d nickel layer 

29e Lead section 

31 Up Core Layer 

32 Lead Layer 
38 Bump 
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DRAWINGS 



[Drawing 1] 

HI 




[Drawing 3] 



http://wvw4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_eju 



2006/03/22 



JP.2000-322709.A [DRAWINGS] 



2/6 ^— V 




http://vvvvw4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/03/22 



JP.2000-322709.A [DRAWINGS] 



3/6 s< — is 



i7 




[Drawing 10] 
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[Drawing 15] 
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[Drawing 16] 
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[Drawin g 17] 
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